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Abstract of JP2001231598 

PROBLEM TO BE SOLVED: To detect a 
hazardous material contained in sewage and 
to previously prevent its outflow outside a 
system. SOLUTION: A water sample collected 
from sewage is fed to a reaction unit 32 and is 
added with sample bacterial cells. After that, 
the hazardous material in the sewage is 
detected from an ATP concentration change 
within the bacterial cells which is calculated in 
a hazardous material decision unit 35. The 
sample bacterial cells belong to Escherichia 
coli or Salmonella and are added in such a 
way that the respective bacterial cell 
concentrations of Escherichia coli and 
Salmonella in the liquid phase of the reaction 
unit 32 are about 1 * 106/mL and about 5* 
106/mL. The solution temperature of the 
reaction unit 32 is adjusted in such a way as to 
be 10-20 deg.C. The unit 35 feeds a control 
signal based on a judged result whether the 
hazardous material is present or not into a 
sewage arrangement control unit 36 to prevent 
the outflow of the hazardous material outside 
the system. 
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(57) [gifo] 

•cut u * *ifc ^ sitti*) ©ATP«**ft *> e> a © 

^7li:U 5£m2iKlB©B#»£fls*;h^;h,iKJlxi 
0 6 ffl/ml&t?*!)5x 10 6 <®/ml 1 45 «t 5 lcSs*P$ix5, S 
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o*r»ftKS:|ftfti-r5*SF«lttft*n*Sl!:l3V^r, MSB 
ttift^fctt, (Escherichia coli) *fcttif/Hr 

(Salmonellatyphimurium) "Cfc<5 £ i: £4$®ti: 

«*»«^#!iixio a ffl/«it4si3»!:, %m&.mmft 

®#:S«^5xio 6 <@/nili:*5J;5lc, 

[M*34] ffiGK0m#tf^Sftfcttft*©ffift 
(4, j^lO~20t:(cSiS$^2)ri:$r#8i[t-f5fS*JSl 
e>3ett©#S4fe W^fti^feo 

£&K:WttE#^if&£*t5K/£8Bi:, fri2S^©ffi 

ttiwt*$*t, * e»icATPttm*taids^*&stt5Amfttti 

i ©SKI: X ot4g Lfc**o*«ffla»e>JWlK i o 

ra«ATP»j»««©ATP«actjnui-*«36»i:, me 

fc£oT3*^*©WS*fr©W**«^6*** 
ftWJB«4:a»6ft**»«W«*US«fcJsv^r, AMES 
jfcSBlcii, WBKI^rt©**l©M*jMM J -SK:fc3 

[is*^6] iwiESisajiifi, m^m^u^mm.^ 

[it*® 7] BtJfEWS^WflJiSSBtt, «rlB**»K© 

[sn©iMHftRH] 
[0001] 

[0002] 



[0003] »*i-5fl|ro^*4i»c*5v^'b, if 

[0 0 0 4] <S6fc, WIWaiSjatcfr^M^iiS 

4 o r f fcH**A^ y h-ai fix v a t ©«*# * $ 
[0005] M9t*A'*yti y mtbxm&x-ftm-fztz 

ftfS£a5&®i: £*vc<^5„ 

[0 0 0 6] £©HHtC*tL-C, 8JC#SrttCft£B» 

[0007] a^g-m, i998¥*^e 5 s*jt j ^isia:^' 

»"Eftif©:^ttftW9Eas;**- h LTVS. 
[0008] £©Mafc:#f &H<b©ffi£9ft> 

[0009] -ec-e, ^©g»)mffi©ay^ ^©ss- 

[0 0 10] 

©, a©fs»w«>ai!MT»©E«c.fc«j. mmmm 

^fc&K£*ijffiLfc&tt«-fevir- ft if, ^<o*»©« 

®tfe*p*ffii:'t©^flitt, *s#j£©##kiKk:*|-i,-c 
tt^ttj/OSBifg-cfcofco, fesi^tt, ^ft«5©i«s®«-e 

[0011] #38^14, ±E©*«K«**lf^**tfc% 

©-efco, *fit*tffli-siM(«»xii«»e>©#*fc** 

W©jt/U Sr*^lcE5 C r i: ira&*8*£tt*p:fr&& 

us^©^H^g«-ra r t awnm t urv^a. 

[0 0 12] 

[»JSS:*fiti-5fc»©#g;] sfrE^J@©»* 

^IS#:^»L.fc^, r©gft:F t 9©ATPii^©^^5) 
att#*«f©#W*lf***Dl-S*#«K**D*ttK*J 
V^T, HtlE^*SS#:Sr, ±fSM (Escherichia coli) * 
fctif-vl"^^?® (Salmonellatyphimurium) irLTV^ 
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[0 0 13] %2Xm*. fHBKftlB#*flWa*»«i: 

[0 0 14] SJ3fBWtt, ffliB«#£#£liraBfvi'** 
7«t-T5#^, i^&Wfi5xio 6 fl/«14:fcaJ:5 

[0 0 15] «4*9ifi. flMBKft*tt#ran3:h.*:tt 

[0016] m5^B^f±, mfcfrtbW&ztiittmTtitf 

ffl £ «3fcS*3g i <D&.fc\c <fc o -t£jg Lfc**©MJ£tt6» 
fe«»KJ:orattATl>»*»tiOATP«*«r3IWi-5» 
JSISi, MSSjffl^S5^*5^TaiJ^$ixfcATP«|«OliSr 

©rf 5 JttB t *»6 ft * ##MHftfc§«fc*5 

b 

[0 0 17] cr-e, KttBKWciKiE^JIiMittffl-rs 
«6\ B#»&#l& i x io 6 {l/ml b ft 5 J: 5 

i. 

[ooi8] mmm*. moBusmctt* unasum 

[0 0 19] -fftto^ mLbWm.%M<F>m&ifc<r)BL 
fc, KJStt©«fi«r2tfCJSlT (MoTItt, 

Jfi^ffi«td*jv>-ctt, ssaioic*-c«tg:§*t-c^5) i- 

[0 0 2 0] *7*Wtt, fltrE***KW«SBtt» ttB 

[0021] -rftto*,, gjiB^-s&frafcSBtt, ami 

VS. 

[0 0 2 2] 



mimm Trs^Byyat (atp) 

U ffitt©i8;v»«c«ifATP*J4#<-&*tl-CV^. * 

5. *LT, JfW.fcpftSSft-Ck, I£I11/7A3») 
ATPi4ij$1000#©l ^7 A-g-*ix-C V>5 r. £ *5^q PjJxtV 

So 

[0 0 2 3] $£>{C, ATPfi, ^717-^ (S? 

SI) . ^2fctf^*^*A>f^©#£T-c» 

[0 0 2 4] 

a^SSJfcKSSWC, ATPEiW©*!>Se&-J£a«fc t-c 
[0 0 2 5] L±ifioX. ^©3S3tl:S:JBlJ^-t5rt 

[0 0 2 6] La»Lft#e>, K^rtATPfiSi6S$£ LT 

WSSfifcttftHt; ##l&W©#iS©W»rttfflJB£ft 
So Bttl*i©ATPig&fi, SS©TT?tt, ^adl-cl* 

[0 0 2 7] ti-C, JSWt&tt. flfliSATPSaaiJ^ro 

<, K«M#*^tfK»*©J8Ea©RStov^T, BT 

[0 0 2 8] *MMc*tt«M(ltattJ: LT;*:jj§® 

[0 0 29] f^ffl^# : 10, 20, 25 (*C) 

: ^HB (Escherichia Coli JCM1649 1 ") 
W*|;:*3lt5S^»a : i^5X10 6 (ffl/ml) 

ATP<^>i*m : k y ^ a^seic j; sttta 

ATProajJt : ^7i y V-yI/'>7ai?— ^4*3S3t» 

mm, @T3t?ia (10,20,25^) icfcNtsATPStfw^t: 
[0030] wttHu:*iv*"c, femtRfctitm. mm* 

O^^WATPjggSrSiit Lfcf^^kft4otVi 
5 0 30^fe(OATP«o^i()^» (CV) ^r^^Sir^ ifiS 
^251C-C(4CV=35. 1%, 20t-C(4CV=9. 6%, 10t:T?l4C 
V=11.6%tftofc 0 fafrZmSkfrb. ^«S<*F*9ATPa 

[0031] «±rort*>p>. W7K^?>S8iUfcft^7k 
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tc^vvc, m&mi&mfr (*Mm^m->xfmm±m 

[0032] M, *»«K«5**WHft*p*ftri, I* 

[00 3 3] MfMMcOATPMEK £ 9 W £&®£#i*n 
[0 0 3 4] 35W#tt, «***♦©#**** 

*©«»***& s«ewtt*f oWHue^^s^ 

(CrCl 3 ) SA/T?, |!?SfcrtAlT*«'v©#»*JtttL 
fc. Wf*oaft^PA (CrCl 3 ) jUCtt. Cr 3+ &»-C 
2.0mg/ltUfc„ ^nA©ifeJEtl*»* 
(#*£»fc£ft5»WfiM*©Bim»2 

(JRlftMU ) . 

[0 0 3 5] W7K(-*5lt5^jgg : 1X10 6 , 5X1 
O 6 , 5X10 7 (fi/ml) 

WflWSft : ±f&M (Escherichia Coli JCM1649 T ) 
WHttWt:M#nA (CrCl 3 ) 
m*&t3itSW(K««*MUe : Cr 3+ &J?-C2. Omg/1 
ffififttt : 20 ft) 

ATP©8btH : h y * n^ft&fc: J; Sttffl 
ATP«SiJ3£ : A»i/7x !) 

0214, ffiimwm& (1X10 6 , 5X10 6 , 5X10 7 Wml) 

[oo3 6] »ttHfc*^-c. miirammi, mm* 

0#©ATPS&£&100%<!: Lfcl&£-©£{b4s£fto-0> 
14, P)i|sf7K©0ff!8a^iK)ixio 6 Wn.llc-rH«, 
[0 0 3 7] *fc. i©M#**fc:*5l-r3ATP»*©g 
B*r***S:«AU)S:^*k:*sW5ATPaiffJCftK:ov^ 

[0038] H3«, m-feM^mmm. (cr^&g-c-o, 

2. Omg/1) ICfelt5^liSjCM1649 T ©ATP»S<OigBf 

[0 0 3 9] «HtHfc*SV>r, ttttf±&ftl$IHk ^£$4(4 
0#tf>ATPiga££l00%i: LAc^-g-O^k^i: ftot^ 



5. ATP&SI4, SJ660»-cmaiATWi*©50%£llTfc* 

[0 0 4 0] &>±.<DZkfr<b, m#H&&®lxiO e m/nl 
©±flg»OATP)8S$raiJ^-t-5 :«?n AfF»R%« 

[004 1] Lfci^t, LfcttttAfctt 
ttBSteSrSsiDLfeSL d©gS#f*9©ATP«a©£fl:a»P> 

aM8lxio 6 fl/«li:*5J:5fc. a®EHtt8ift:*«rl2l* 

#*«**©«*#*«* 4*. 

[0 0 4 2] ft, mmmtmm. xmmmzGWi 

Ktetitfm*. KftftttJ: LT*H§ffi©JCM1649 T |*&/l! 

tfittf. ai«{**fflv*T#S*K©fcfc#TTte£fc 
5. 

So 

[004 3] S^«&tffttHPfr««5fftt, £2Uffii 
HtifetttU mfcMfc (lxi0 6 ,5xi0 6 ,5Xl0 7 Wm 
1) SaHb^QA (CrCl 3 ) tLfc, 
[0044] *^ffilc«S^^*#SrWTI-^-f „ 
[0 0 4 5] K»*K*5ltaM*il« : ^1X10 6 ,5X10 

6 , 5X10 7 (IB/ml) 

^#t1Sf£ : -iM^^^lS (Salmonella typhimurium TA1 
00) 

ummvow ■. mk? * j» (crci 3 ) 

^7Klil^lt5^tt**fe«»ft : Cr 3+ &H-e2. Omg/1 
f£S&# : 20 ft) 

ATPWttffl : h U 9 PA*»ti4itt 

ATPOiBJ^ : *->7i y tf^W3B3tR 

0414, 0fSffi^aSS (Mfc : 1X10 6 ,5X10 6 ,5X10 7 W 
ml) »C*3(t5ATPj8SO^$©SB$W^4r* Ltz¥f 

[0 0 4 6] «fffll:fcv^t, «<ftf4R<£l^ra, JKMI* 
0#<£>ATPfi&&100%i: Lfci^ffifftft^ot^ 

fflbfc^(4, H^S«r^5xio 6 <@/mli:i-5<!:, *T 

[0 0 4 7] *fc, flteftttfcRKlc, ©«#»«!;: 
*JW5ATP«a©a«PW»kS:4 6>KW'<fc. rrt 

[004 8] 05(4. mfe%m®'M&g. (Cr 3 ^»t?0, 
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2. Omg/1) li*3(t 5 IM-^* 7«TA100OATPjgaroSBf 
[0 0 4 9] 4#i4(21(c*5^r, ffiWttSJtSNr^, 8&ttti: 
ATPjggfi. KJ&60#-e#JWATP!g*W50%WTK* 
[0 0 5 0] «±<DCt^6, KttS§^ICf-/^^7» 

SMft:«g©*^^7ffiTA100roATP^SrSiJ^-r5 
tilt. 

[005 1] LtztfiX, #*^e.^®tfcW*»^ 

tt«*a%5x io 6 <@/mi i 45 J: o %&&mm#z 

£9, £V^<>*jfi : gV>>'K.%m<DWMfc®BkteZ> 0 
[0 0 5 2] ft, *^IC«5WWifeK^^)Sfett, f* 
tftSfrt LTfyl^7®<DTAl00t*£ffl^T^5a\ 

WWZI&X, WI^TTkf^iftScSftS. £fcli. ffi 

[0053] wft%b\*. frfrzmmc&^x, m*\c 
[oo5 4] ft. wimmmfimvoWk lt. #ks?a 

Cd&U^ffc-S-^ &PbRXf*<nit&®), fo&Cr (6 
EPN (=|-D7i=;l'*x*/f*x-F) ) . PCB (# 
1, 1, l-MJ ^noai^V, 1, 

1 ) „ 

[0055] wlB%2, Wt&iOio\,^Xi-i3m<D? dA^ 



km#&stk<n®m zm^nrt. *%mmz>%m® 
w&tozmRvz<Dmwi*%m%gv>imc^^xmfc& 
■zimxhz, 

[0056] mm. ^mmmi>^m^.m^m<r> 
wmmxhZo 

[0 0 5 7] a^#*feK^*P^H3l4, t>/!)y^ 

ll«E#«332t*#«Sil5. 

[0 0 5 8] H3S«3tt, CTxIis 116(0 J; o lc, SMclfi 
Nl t 2 i ft SffiRKRIB 

[0 0 5 9] fekltttlfcl*, flF!e8x£#£&) 

«Sr^A/«#*Sr#W&-f5*J-tti<Ofc53fiR, 

[0060] v-y^y yymmm*. **we«2F*i»c 

IMBLfcil|!*0-»*r»W*fc LT«SU»t:«32fctt 

-r 5 mmmmmm t e> 4 a. 

[0 06 1] ttfttt#fttft¥Il!321tt, fflttfitft&Jlfc 

JCM1649 T ;t*£ffl^.54§-g- N K&ffl532rt©&W7Kfc*tU 

fc, l^«ffl<*lcSfI!e1^/^*^7MTAlO0»S:fflv^S^i 
-g-, R^Sl532rtW^i|Sf7K(C*j-L.|Sf*:SSiJ 5 ^5X10 6 1@/ni 
lt45J:5CRS-r5. 

[0 0 6 2] JSflW«*a322fi, Sl^Sl532rtroffia?r 
-SlC^o. f$aii, ffiS 20*0 (CRS-Ct 

5„ 

[0 06 3] ®£g|$32fi, V^|?S31S0!i*« 
S*tt«&^321 a> e> $ ftfcWR* fc t^tt^^ k 

s^isi> *s-Kja*i-«. r.©«B-g-Npiaif4, wji 

tt. 60#) teR«*S^r*T»*6. 
[0 0 6 4] ATPWlfflg|S33»i, fiJi2S^a5325rtt^^ tl 

r^tts^rttDATP^ttm-rs., ttttjKmtt, «iitf, 5 

%HJ^n^K^fflv%P,^5, I*), ATPttffi$B33tC 

[0 0 6 5] a««34tt» »*»«6«l&¥a!t»**ffi 

^^fffef-J: f9ATPigS«r»J^-r5o jWS9534|C*5V> 
ATPttWa533/S^tt*&$ttfcATPttffl^»-StL, I8}t 
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— *5&tfMg 2+ ) asgapSft, zti\c&iX£.Ctz&fttf 

**M&mm kj:o tubes*,*. *l 

[00 66] 4TtMmti35tt. «««34Ji»6»ift«4 
[006 7] tlMcR«Mff ffi36». W^%lMflJ^g|5357)^ 

&«>MfMt#*4MAU 1HW***^^o«*W** 

[0 0 6 8] *K, 3K#«WKttMRS«c*itfS*X 
goftMBKio^Tifc^S. 

[006 9] #tmkRl9ft> &IMcVK«r^ U#4cRHi4ff2 

&m2it*b^zivitwmtt (flitf, ±mmjmi6 

49 T ) fc*fe, KJfctt32K:«|&Sii*. ttfttf 
#ffci!&¥®32m. R<ft®fc»32fi$0:lS©E#»«asR 
®8& (^SjCM1649 T «(DJSi-g-|iiKllX10 6 <@/iiil) t 

[0 0 7 0] KftftttlciS^-C, SfTlB«tt»«:4r^A>ftf 
I****!*, KfiPSE*©322{C«fcoTR££ixfcRjfciK 
©$S (flirt, 20t) ©TT\ ^fcRJtSfi/fcB&W 

60#) , *LT, RfSgP32rtS 

f£?«<0-a^ATPttfflgP33-i:ft3&$it5o 

[00 7 1] ATPtt(±)la533(C*JVT. 9ff ffcffirt©!^ 

^«MJ^n/i/KgrtHrtlr^ttlU-C<5„ C©ATP£}g 

[00 7 2] aj3£8B34U:*5^T, BfrlBATP^ft?ffitBlC» 
L»3t«* (/WiDx ;Wi7- tfS.tfMg 2 '*) 

7s!)y (AMP-^^7»y V) #£$U rtuWfif 

s%tt8%M£§$s KUcoTtmsH*: 

SilPlcJ; »3 ATPfll* I-&& $ ft S 0 r©ATP$£li, 
*«fc»te«36lc«BS*i-C«**Ji.«. 5 
J&8B32rt©S, 9 ©££&*>, ATP»ttlgC33Sr^U. SIS 

So r©ATP®£©gffiffi>b, #WMf*Jj£»35-.if* 

&£*So 

[0 0 7 3] tS%lW^J^35^*JV^-C, &{SiJ©ATP 

»*f:R«*OATP««t*Jt«tSiiv %mVo«<D&W 
KJ;5ATP$&©ffiTd5#^W££*lS„ *LT. ATP 



*J«U ®&®®fflWUMcML, MWm% (flitf, 

s. 

[0 0 7 4] ^©.£31;:, #»ffilc&S#£&Hfc*n« 

bi±, #**Ri*»boi***tt*-f smut. **<feR 

0**DOTft&«9. (flitf, ismi*»&*Jfl* 

[0 0 7 5] 

[3§IE©$*] £Lh»lifcJl^fcJ:5fc, #3BWl£«5 

ttsfes^rt^p-©, ft«at«fflt5i#. #8? 

[HI] gfi£?aa (10, 20, 25*0 »C*$ttS*l»Rjail64 
9 T ©ATPig&^fc^©&l$lfl^ffc£:^ L/ciRfttilo 

[12] j^Sftgg (lX10 6 ,5X10 6 ,5X10 7 <i/nil) 
1C*J It S ^IillJ011649 T ©ATPjgS^b^©gB$«l^{l; 

[03] gfJ&tS^JC&S (Cr 3+ &»T0,2.0mg/l) IC 
&ltS*l!§WCM1649 T ©ATP$gmW©i&l$tt£{t£ 

[0 4] gr£»fc»& (lX10 6 ,5X10 6 ,5X10 7 Wml) 

K *s it S iJvi^e* 9 MTAioo©ATPiSg^t:^©SB#W^ 

[15] W%Mmmmt& (Cr 3 +&gT0,2.0mg/l) It 

*srt siM^e*? WAioo©ATPj8«ig{b^©iSi^6<j«{k 
Lfc#t!fe0„ 

[0 6] *»Wfc«5*»«M(|ftfti*lt^7 l A©«SI 
0, 

[$J#©R«] 

1- tlMcRR 

2- tns*jt?g» 

3- "W3&«&*n£fl 

31- 1^V7'!) 

32- £j£;§f|$ 
321- 

322-f0tfiflBg¥S 

33- ATPttttigfl 

34- tUaB 

35- "=f#gj«*lJ3£8|5 

36- HMcBMMMWB 
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[HI] 



[@2] 



•20t 
•25t 



5x10 fl/ml 




30 60 



-lxl0 8 H/ml 

•5xl0jfi/ml KW#t!fi)fia:Cr 3 * 2mg/l 
•5xl0'«/ml i4W8ft:XJSB 




30 BO 

mm [#] 



[13] 



- C r 3+ /S L 
•Cr 3t 2mg/l 



gft«&: lxlO'ffl/ml 




30 60 90 

mm km 



[05] 



■Cr ,+ *l 



— Cr 3t 2mg/1 IfHUt: 5x|0 6 1i/n.i 




60 9 0 

mm hh 



120 



[04] 



lxlfl'fi/nl 



-w-5xl0'«/nl H^#^flafi:Cr 3t 2mg/l 
— a— 5xl0'«/ml tt«i(|i:tMf7l 




0 30 
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IM6] 



mmi 



2 

I 



31 



(xn+*it-?a>«M) 



321 
L_ 



322 
i 



36 



35 

i 



32 



33 



am 
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h*<— 
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